The last decades are characterized by globalization of markets and increase of their competitiveness. Enterprises need to enable the quick satisfaction of customer demands and to improve their products and services continuously. Lean Thinking goal is a creation of streamlined work processes with minimized inventory, maximized throughput, without backlog and bureaucracy [1] . The life cycle curve shows how the main characteristics of a system change in time. The main characteristics of a system can be, for example, power, productivity, speed, etc. In "childhood" the development of the technical system is slow. Next comes the time of "growth" and "maturity" with rapid improving and massive use of the technical system. Then comes a moment of development rhythm decreasing and "old age" begins. Next two alternatives are possible: the technical system deteriorates, becoming a fundamentally different system, or keeps performance for a long time. This article examines the "lifeline" of technical systems in a Lean environment and how TRIZ may be used to provide organizations with tools to determine the best way for all "old stages" of technical systems. There are several TRIZ tools which can be used to look for Lean wastes and to solve contradictions (eliminate wastes, by Lean approach).
Introduction
Lean Manufacturing, also called the Toyota Production System, is a management philosophy focused on reduction of seven types of waste (transportation, defects, motion, waiting time, over-processing, over-production, and inventory). Lean Production System focuses its analysis on the value stream that gives rise to the product in terms of maximal value together with the elimination of Muda (waste in Japanese), optimizing all process activities and stages.
Lean's perspective is focused on a customer point of view. "Value" is defined as features, actions or processes that a customer accepts to pay for. The core principle is no work should be done unless it is going to create customer value. All value-adding activities constitute less than 5% on average of the total time that a product spends at factories and manufacturing enterprises [1] .
Traditional Lean tools are Value Stream Mapping, Quick Changeover/Setup Reduction, Single Minute Exchange of Dies (SMED), Kaizen, Flow Manufacturing, Visual Workplace/Five S Good Housekeeping, Total Productive maintenance (TPM) and Pull (Kanban System), Poka-Yoke (error-proofing), etc [1] .
The key points of Lean Manufacturing are: Total Quality Now -"zero defect", detection of problems and its solution at their source. Waste minimization -elimination of all activities that neither added value nor have security networks, optimizing the use of resources. Continuous improvement -cost reduction, quality improvement, productivity increase and information sharing "Pull" processes -products are withdrawn by the final customer, and not pushed to the end of the production chain. 
TRIZ-Lean Environment
The Lean approach is to find the best compromise between contradictions, whereas the TRIZ approach is to eliminate contradictions avoiding the compromise or trade off [4] .
TRIZ can be seen as a Lean tool. There are many Lean techniques and concepts where TRIZ might be applied [4] .
8 Discipline (8D) is one of the Lean problem solving tools. 8D problem solving process contains the following steps [4] : D0 -Preparing for 8D; D1 -Assembling the team; D2 -Describing the Problem; D3 -Developing Interim Containment Actions; D4 -Defining the Root Cause; D5 -Choosing Permanent Corrective Actions; D6-Implementing Permanent Corrective Actions; D7-Preventative Actions; D8 -Recognition of the Team. TRIZ might aid the D2 step (Describing the Problem) to identify contradictions and to define and to valuate problems. The D5 step (Choosing Corrective Actions) would benefit with many and varied generic solutions available with several TRIZ tools.
The TRIZ tools would help to 8D become more systematic, effective and successful method of problem solving.
Traditionally Lean focuses on reduction of seven wastes, aiming improvement of efficiency and quality. Ellen Domb [5] and other researchers have noticed similarities between the Lean wastes and the parameters of the TRIZ Contradiction Matrix (time, materials, energy, etc.).
Lean has its own systematic methods to reduce waste. However TRIZ might help with waste reduction. The TRIZ concept of ideal system presents similarities with the Lean search for systems without cost or harm (without waste).
TRIZ can be used as a tool to improve the sustainability of new products and services in Lean environments [6] .
Product Life Cycle in a TRIZ-Lean Environment
The model of product life cycle can assist in analysis of stage of maturity of a product or an industry (see Fig  1) . Products at the infancy ("childhood") stage often need no sophisticated analysis of performance, of inventiveness level, or profitability to show that they are infants [7] .
Products at the mature stage are more difficult to classify. Strategic decisions about mature products are hard to make. A most important strategic decision for companies in relation to a mature product is the optimization versus innovation dilemma [7] . The dilemma has to do with two questions:
Is there another technology generation to innovate? How far along the life cycle curve is the business at the moment? In a Lean environment, organizations have to be able to balance the customer "value" of the current product versus the amount of investment required to mature the new generation product to a state where it offers customers the same or preferably greater level of "value".
Altshuller's "Lifelines" of Technical Systems can be used as a TRIZ technology maturity determination tool in Lean environments. TRIZ four metrics (Performance Curve, Number of Inventions Curve, Level of Invention Curve and Profitability Curve) can be used to determine where a product lays along its evolutionary Scurve.
The difficulty in terms of using performance data to establish product maturity is to know which performance parameters to use in the analysis. The relative importance of different parameters often changes as the product matures. Different parameters are usually required to focus on at different stages in product evolution [7] .
The main problem with a number of inventions curve relates to the eventual relevance of the patents emerging from the search. A search produces several thousand of patents, but only a small proportion of which will have anything to do with the area of study.
The determination of level of invention can be carried out using the definitions devised by Altshuller for evaluation of patents.
Profitability is the most difficult of the four metrics to obtain useful reliable data. For a sub-system of a bigger system, the analysis of profitability can be difficult or impossible.
Beyond the four Altshuller's metrics useful to determine the maturity of a given product family, there are several TRIZ tools which can be used to look for Lean wastes and to solve contradictions (to eliminate wastes, by Lean approach).
Conclusions and Discussion
Organizations need to know at what stage of life are the most important features of their products. The life of technical systems can be presented as life cycle curve. The life curve is not same for different technical systems. However, there are common characteristic parts in all of them.
The TRIZ tools and techniques can be applied at the infancy stage of products as well as at the mature phase of their evolution path.
Use together TRIZ and Lean methodologies can become a new paradigm for Product Lifecycle Management (PLM). The enterprises might to manage its product through their lifecycles in the more effective way. This approach can help become the product market introduction stage faster. The TRIZ-Lean approach provides better management of product end-of-life and recycling.
